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Transmission Devices Sectional Committee, PGD 33

NATIONAL FOREWORD

This Indian Standard (Fourth Revision) which is identical to ISO 606 : 2015 ‘Short-pitch transmission
precision roller and bush chains, attachments and associated chain sprockets’ issued by the
International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on
the recommendation of the Transmission Devices Sectional Committee and approval of the Production
and General Engineering Division Council.

This standard was first published in 1964. The first, second and third revisions of this standard were
published in 1975, 1991 and 2014 respectively. This revision has been undertaken to align it with
ISO 606 : 2015.

The text of ISO standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention
is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should be
read as ‘Indian Standard’; and

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice
is to use a point (.) as the decimal marker.

In this adopted standard, references appear to certain International Standards for which
Indian Standards also exist. The corresponding Indian Standards, which are to be substituted in their
respective places, are listed below along with their degree of equivalence for the editions indicated:

International Standard

ISO 286-2, Geometrical
product specifications
(GPS) — ISO code system
for tolerances on linear
sizes — Part 2 : Tables of
standard tolerance classes
and limit deviations for holes
and shafts

ISO 15654, Fatigue test
method for transmission
precision roller chains

Corresponding Indian Standard

IS 919 (Part 2) : 2014/1SO 286-2 :
2010 Geometrical  product
specifications (GPS) — ISO code
system for tolerances on linear
sizes: Part 2 Tables of standard
tolerance classes and limit
deviation for holes and shafts
(second revision)

IS 15790 : 2008/ISO 15654 : 2004
Fatigue test method for
transmission precision roller chains

Degree of Equivalence

Identical

Identical

The standard also makes a reference to the BIS Certification Marking of the product. Details of which
are given in National Annex A.

For the purpose of deciding whether a particular requirement of this standard is complied with, the
final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in
accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision).” The number
of significant places retained in the rounded off value should be the same as that of the specified
value in this standard.
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Introduction

The provisions of this revised International Standard have been established by including sizes of chains
used by the majority of countries in the world, and by unifying dimensions, strengths and other data
which differed in current national standards, while eliminating those for which it was considered a
universal usage had not been established.

The whole field of application open to this medium of transmission has been covered by the ranges
of chains already established. To achieve this, the sizes of 6,35 mm pitch to 76,2 mm pitch inclusive
have been duplicated, on the one hand, by the inclusion of chains derived from standards originating
and centred around ANSI, and on the other by chains representing the unification of the principal
standards originating in Europe, the two being complementary for the coverage of the widest possible
field of application.

The ANSI chain reference numbers (25, 35, 40, 50, etc.) are used world-wide and these numbers have
now been introduced into this International Standard in place of the previous ISO reference numbers
(04C, 06C, 08A, 10A, etc.) To assist in cross-referencing the ANSI and previous ISO numbers, details are
included in Annex B of this International Standard.

The ANSI heavy series of chains (suffix H) are specified in this International Standard. The ANSI heavy
series of chains differs from the ANSI standard series in that thicker plates are used.

The ANSI extra heavy series of chains (suffix HE) are now included. The ANSI extra heavy series are
dimensionally as the ANSI heavy series (suffix H) but have a higher minimum ultimate tensile strength.

Clause 4 covers specification details for K and M attachments, and extended pin attachments for use
with short-pitch transmission roller and bush chains conforming with this International Standard.

Clause 5, covering chain sprockets, represents the unification of all the relevant national standards in
the world and includes, in particular, complete tolerances relating to tooth form.

The inclusion of the dimensions of the chains specified ensures complete interchangeability of any
given size and provides interchangeability of individual links of chains.






IS 2403 : 2024
ISO 606 : 2015

Indian Standard

SHORT-PITCH TRANSMISSION PRECISION ROLLER AND
BUSH CHAINS, ATTACHMENTS AND ASSOCIATED
CHAIN SPROCKETS

( Fourth Revision )

1 Scope

This International Standard specifies the characteristics of short-pitch precision roller and bush chains
with associated sprockets suitable for the mechanical transmission of power and allied applications.
It covers dimensions, tolerances, length measurement, preloading, minimum tensile strengths and
minimum dynamic strength.

Although Clause 5 applies to chain sprockets for cycles and motor cycles, this International Standard is
not applicable to their chains, which are covered by ISO 9633 and ISO 10190, respectively.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 286-2:2010, Geometrical product specifications (GPS) — ISO code system for tolerances on linear
sizes — Part 2: Tables of standard tolerance classes and limit deviations for holes and shafts

ISO 15654, Fatigue test method for transmission precision roller chains



IS 2403 : 2024
ISO 606 : 2015

3 Chains

3.1 Nomenclature of assemblies and components

The nomenclature of chain assemblies and their component parts is shown in Figures 1 and 2 (which do
not define the actual form of the chain plates).

a) Simplex chain

c) Triplex chain

Figure 1 — Types of roller chain assembly
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2
3 3
2
1
a) Inner link
Key for a)
1 bush
2 inner plate
3  roller
1
1
3
2
2
M /—\/\
1 1
Simplex outer link Duplex outer link
b) Outer links for riveting
Key for b)

1 outer plate
2 bearing pins
3  intermediate plate(s)

1 5 5
b A
c) Detachable connecting links
Key for c)
1  spring clip fastener 4  detachable plate
2 fixed connecting pin 5 cotter pin fastener

3 outer plate
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Single cranked link Double cranked link

d) Cranked links

Key for d)

1 cranked plate 5  cotter pin fastener
2 bush 6  inner plate

3  roller 7  bearing pin, riveted
4  detachable connecting pin

NOTE1 The plate dimensions are specified in Tables 1 and 2.

NOTE 2  Fasteners can be of various designs. Drawings indicate examples.

Figure 2 — Types of link

3.2 Designation

Chains are designated by the standard ISO chain number given in Tables 1 and 2. The ISO chain numbers
in Table 1 are supplemented by a hyphenated suffix 1 for simplex chain, 2 for duplex chain and 3 for
triplex chain, for example, 16B-1, 16B-2, 16B-3, 80-1, 80-2, 80-3. Chains 081, 083, 084 and 41 do not
follow this procedure since they are normally available in simplex form only.

The chains designated in Table 2 are the ANSI heavy and extra heavy series, which are also supplemented
by a hyphenated suffix 1 for simplex chain, 2 for duplex chain and 3 for triplex chain, for example, 80H-
1, 80H-2, 80H-3, 80HE-1, 80HE-2, 80HE-3.

3.3 Dimensions

Chains shall conform to the dimensions shown in Figure 3 and given in Tables 1 and 2. Maximum and
minimum dimensions are specified to ensure interchangeability of links produced by different makers
of chain. They represent limits for interchangeability, but are not the manufacturing tolerances.
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a) Cranked link

Key for a)
¢ clearance between cranked link plates and straight plates available during articulation
p  pitch
1 outer plate
2 cranked plate
3  inner plate
b, b,
< <
Vool L £
K il O i
{1 ——J= —EE—IF
\ R | |
© )
7 q ¥ %
] 4 s =
by by
Plain pin Shouldered pin
b) Sections through chain
Key for b)

a

Chain path depth is the minimum depth of channel through which the assembled chain will pass

12024
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- -l
&
-
Simplex chain Duplex chain Triplex chain
c) Types of chain

NOTE For the symbols, see Table 1.
Figure 3 — Chains

The overall width of a simplex, duplex or triplex chain with a joint fastener is given by
a) forriveted pin end chains if the fastener is on one side only:
(b4 + by) or (bs + b7) or (be + b7);
b) forriveted pin end chains if the fastener is on two sides:
[b4 + (2b7)] or [bs + (2b7)] or [be + (2b7)];
c) for headed pin end chains if the fastener is on one side only:
[b4 + (1,6b7)] or [bs + (1,6b7)] or [be + (1,6b7)];
d) for headed pin end chains if the fastener is on two sides:
[bs + (3,2b7)] or [bs + (3,2b7)] or [be + (3,2b7)].
The overall width of chains wider than triplex is given by

b4 + [pt x (number of strands in chain -1)].
3.4 Performance requirements

3.4.1 General

WARNING — The test requirements are not to be taken as working loads. These loads could be selected,
indirectly, using ISO 10823. The test results shall be invalid if the chain has previously been in service or stressed
in any way (other than by preloading in accordance with 3.4.3).

The tests given in 3.4.2 to 3.4.5 shall only be performed on unused, undamaged chains to determine
whether the subject chain complies with the minimum requirements specified in Tables 1 and 2.
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3.4.2 Tensile testing

3.4.2.1 The minimum tensile strength is that value which shall be exceeded when a tensile force is
applied to a sample tested to destruction in accordance with 3.4.2.2

NOTE This minimum tensile strength is not a working load, but is intended primarily as a comparative
figure between chains of various constructions.

3.4.2.2 Apply a tensile force slowly to the ends of a chain length containing at least five free pitches by
means of fixtures permitting free movement on both sides of the chain centreline, in the normal plane of
articulation. Annex E (informative) describes methods to consider using in order to avoid an excessive
increase in the rate of stress being applied to the chain during the tensile test.

Failure shall be considered to have occurred at the first point where increasing extension is no longer
accompanied by increasing force, i.e. the summit of the force/extension diagram. The force at this point
shall exceed the minimum tensile strength stated in Tables 1 and 2.

Tests in which failures occur adjacent to the shackles shall be disregarded.

3.4.2.3 The tensile test shall be considered as a destructive test. Even though a chain might not visibly
fail when subjected to a force equivalent to the minimum tensile strength, it will have been stressed
beyond the yield point and will be unfit for service.

3.4.2.4 These requirements do not apply to cranked links, connecting links or chains with
attachments, as their tensile strength could be reduced.

3.4.3 Preloading

Chains manufactured in conformance with this International Standard shall be preloaded by applying
a minimum tensile force equivalent to 30 % of the minimum tensile strength given in Tables 1 and 2.

3.4.4 Length validation

Measurement of chains shall take place after preloading but before lubrication.
The standard length for measurement shall be a minimum of

a) 610 mm for ISO chain numbers 25 to 12B and 081 to 41 inclusive, or

b) 1220 mm for ISO chain numbers 80 to 72B inclusive.

The chain shall be supported throughout its entire length and the measuring force specified in Tables 1
and 2 shall be applied.

The measured length shall be the nominal length +8'15%, except for chains with attachments when it
shall be the nominal length +8‘30%.

The length accuracy of chains which have to work in parallel can be matched within closer tolerances.

3.4.5 Dynamic testing

Chains in conformance with this International Standard shall survive a conformance test, as specified
in ISO 15654, using the dynamic strength values given in Tables 1 or 2 for the particular chain. These
requirements do not apply to cranked links, connecting links or chains with attachments, as their
dynamic strength could be reduced. The methods used for calculating the minimum dynamic strength
are given in Annex C. The method for determining the maximum test force for the conformance test is
given in Annex D. The informative Annex F describes two methods used to approximate the minimum
dynamic test values for multiplex chains.
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3.5 Marking

The chain shall be marked with the manufacturer’s name or trademark. The chain number quoted in
Tables 1 or 2 should be marked on the chain, with the exception of chains in the ANSI extra heavy series
(suffix HE) where the manufacturer can mark the chains with their own designation.

3.6 Cranked links

Cranked links should not be used with the heavy and extra heavy series chains or on chains
which are intended for highly stressed applications. Where a cranked link is used a reduction in
performance will occur.
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4 Attachments

4.1 Nomenclature

The nomenclature for chain attachments is given in Figures 4, 5, 6 and 7, and in Tables 1, 3, 4 and 5.

d, d, p hy,

P Pany m M

. A il g ﬂ} Q;Br"ﬂﬁ}uw NEy=—:
\ | | | | \

(C * 1( ) IS I I [ 1 »l ¢ ]S \-

ofofo o o oo

NOTE 1 For dy, h4 and f, see Table 3; for p, see Table 1.
NOTE 2  Kattachment plates can be positioned on either outer or inner links.
NOTE 3 K1 plates could be identical to K2 plates except that they have one hole located centrally.

NOTE4  The assembly of K2 plates on adjacent links is not possible.

Figure 4 — K attachment plates

d, d, p
— NG
N L.é
- N%
= D) NA

NOTE 1 For d4 and hs, see Table 4; for p, see Table 1.
NOTE 2 M attachment plates can be positioned on either outer or inner links.
NOTE 3 M1 plates could be identical to M2 plates except that they have one hole located centrally.

NOTE4  The assembly of M2 plates on adjacent links is not recommended.

Figure 5 — M attachment plates
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d, P
| NN | |
N ’ P2T 1 X ]
éﬂ ﬂ | | é7] | ! N |
I I\ ‘ \l L } ) | I |
. _'— I
< |

NOTE For b4 and p, see Table 1; for bs, bg and dp, see Table 5.

Figure 6 — Extended bearing pins (based on duplex pin) — Type X

d, P
| [N N |
EZ ] \| oum ]
iy ! TN | |
e\l M\ al T T ]
I r\ | “ l} ) I |
= — 1
0

I
NOTE For b4 and p, see Table 1; for by, b1g and dp, see Table 5.

Figure 7 — Extended bearing pins (commonly used in “ANSI” series) — Type Y

4.2 General

Except when otherwise stated, the characteristics, dimensions and tests for the chain with attachments
shall be in accordance with Clause 3.

4.3 Designation

Three types of attachment are given, with the common dimensional basis as given in Tables 3, 4 and 5.
Their designation and distinguishing features are as follows:

a) Kattachments, as shown in Figure 4:
1) K1, with one attachment hole centrally located in each platform;
2) K2, with two attachment holes longitudinally located;

b) M attachments, as shown in Figure 5:

1) M1, with one attachment hole centrally located in the plate;
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2) M2, with two attachment holes longitudinally located;

c¢) Extended pin: with the bearing pin extended on one side of the chain as shown in Figures 6 and 7.
Alternative pin extensions are shown, one based on the use of the duplex pin (see Figure 6) and the
other based on those extended pins commonly used in “ANSI” series chains (see Figure 7).

4.4 Dimensions

Attachments shall conform to the dimensions given in Tables 3, 4 and 5.

4.5 Manufacture

The actual form of the attachment plates is left to the discretion of the manufacturer. K attachment
plates are normally bent from M attachment plates.

The length of the attachment plate is also left to the discretion of the manufacturer, but should be sufficient
to accommodate the two attachment holes longitudinally in the case of Type K2 and not interfere with the
working of the adjoining links. A common length could be adopted for both Type K1 and K2.

4.6 Marking
[t is not a requirement that K and M attachment plates be marked.

The marking of the extended pin chain shall be the same as that which would be shown on a chain with
no attachments (see 3.5).

Table 3 — Attachment plate K — Dimensions (see Figure 4)

Platform height Minimum hole diameter b;ﬁ::;slfo?isctg:tc:es
ISO chain number hy da f
mm mm mm
35 6,4 2,6 19,0
40 79 3,3 25,4
08B 8,9 4,3 25,4
50 10,3 51 31,8
10B 10,3 5,3 31,8
60 11,9 51 38,1
12B 13,5 6,4 38,1
80 15,9 6,6 50,8
16B 15,9 6,4 50,8
100 19,8 8,2 63,5
20B 19,8 8,4 63,5
120 23,0 9,8 76,2
24B 26,7 10,5 76,2
140 28,6 11,4 88,9
28B 28,6 13,1 88,9
160 31,8 13,1 101,6
32B 31,8 13,1 101,6
200 429 16,3 127,0
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Table 4 — Attachment plate M — Dimensions (see Figure 5)

Height from chain centre line

Minimum diameter of holes

ISO chain number hsg dy
mm mm
35 9,5 2,6
40 12,7 3,3
08B 13,0 4,3
50 15,9 51
10B 16,5 5,3
60 18,3 51
12B 21,0 6,4
80 24,6 6,6
16B 23,0 6,4
100 31,8 8,2
20B 30,5 8,4
120 36,5 9,8
24B 36,0 10,5
140 44,4 11,4
160 50,8 13,1
200 63,5 16,3
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Table 5 — Extended pin dimensions (see Figures 6 and 7)
Dimensions in millimetres
Pin extension Pin extensiona Pin diameter
ISO chain Type “X” Type “Y” Types “X” and “Y”
number bg bs b1o bog d

max. max. max. max. max.

05B 7,1 14,3 — — 2,31
35 12,3 23,4 10,2 219 3,60
06B 12,2 23,8 — — 3,28
40 16,5 32,3 10,2 26,3 3,98
08B 15,5 31,0 — — 4,45
50 20,6 399 12,7 32,6 5,09
10B 18,5 36,2 — — 5,08
60 25,7 49,8 15,2 40,0 5,96
12B 21,5 42,2 — — 5,72
80 32,2 62,7 20,3 51,7 794
16B 34,5 68,0 — — 8,28
100 39,1 77,0 25,4 63,8 9,54
20B 39,4 79,7 — — 10,19
120 489 96,3 30,5 78,6 11,11
24B 51,4 101,8 — — 14,63
140 — — 35,6 87,5 12,71
160 — — 40,6 102,6 14,29

a The pin extensions of Type “Y” are given as alternatives, as they are commonly used in “ANSI” series chains.

5 Chain sprockets

5.1 General

This clause gives specifications for chain sprockets for use with short-pitch transmission precision
roller and bush chains conforming to Clause 3 and specifies general criteria for ensuring correct
meshing, operation and transmission of load when used under normal operating conditions.

5.2 Nomenclature

The nomenclature for chain sprockets is shown in Figures 8, 9 and 10.

16



Mg

Even number of teeth Odd number of teeth

Key

p  chordal pitch, equal to chain pitch
dr measuring-pin diameter

d  pitch-circle diameter

df root diameter

MR measurement over pins

NOTE This nomenclature is valid for both roller and bush chains.

Figure 8 — Chain sprocket diametral dimensions

IS 2403 : 2024
ISO 606 : 2015
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Key
pitch polygon
p  chordal pitch, equal to chain pitch
d  pitch-circle diameter
d1 maximum roller diameter
ri  roller-seating radius
a  roller-seating angle

18

Ie
ha
da
df

tooth-flank radius
height of tooth above pitch polygon

tip diameter
root diameter
number of teeth

Figure 9 — Tooth gap forms
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by
by by,
by by by b
ba |, by b
y
Iy Ta -\ Ta ra
1
/ — v
“ “
Pt
w| ©
Key
ba tooth side relief dg absolute maximum shroud diameter
br1 tooth width pt strand transverse pitch
be2, brz  width over teeth ra  shroud fillet radius
dr sprocket root diameter ry tooth side radius

NOTE For a sprocket rim in the axial plane sectioned through the centre of the tooth gap.

Figure 10 — Sprocket rim profiles

5.3 Diametral dimensions of sprocket rim

5.3.1 Nomenclature
See Figure 8.

5.3.2 Dimensions

5.3.2.1 Pitch-circle diameter, d

The chain sprocket pitch-circle diameter, d, is given by

p

. 180°
sin

z
Annex A gives the pitch-circle diameter for unit pitch as a function of the number of teeth.

5.3.2.2 Measuring-pin diameter, dr

The chain sprocket measuring-pin diameter dR is given by

dr=d1

(see Figure 9)

with a tolerance of +8'01 mm.
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5.3.2.3 Root diameter, ds

The chain sprocket root diameter dris given by
di=d-dp
with a tolerance in accordance with Table 6.

Table 6 — Root diameter tolerances

Dimensions in millimetres

Root diameter
Tolerance
dg
dr< 127 s
0
df> 250 hl1la
a See ISO 286-2.

5.3.2.4 Measurement over pins
For an even number of teeth, the measurement over pins is given by

My :d"'dR,min

For an odd number of teeth, the measurement over pins is given by

o

90
Mp =d c057+dR'min
The measurement over pins of sprockets with an even number of teeth shall be carried out over pins
inserted in opposite tooth gaps.

The measurement over pins of sprockets with an odd number of teeth shall be carried out over pins in
the tooth gaps most nearly opposite.

The limits of tolerance for measurement over pins are identical to those for the corresponding root
diameters.

5.4 Sprocket tooth gap forms
5.4.1 Nomenclature

See Figure 9.

5.4.2 Dimensions

5.4.2.1 General

The limits of the tooth gap form are determined by the minimum and maximum tooth gap forms. The
actual tooth gap form, which is provided by cutting or an equivalent method, shall have tooth flanks
of a form lying between the minimum and maximum flank radii and blending smoothly with the roller
seating curve subtending the respective angles.

20
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5.4.2.2 Minimum form

The corresponding values for re, rj and a are given by

re,max = 0,12d1 (Z + 2)
Iimin = 0,505d1

90°
z

a =140°-

max

5.4.2.3 Maximum form

The corresponding values for re, rj and a are given by

re,min = 0,008d1 (Zz + 180)

=0,505d; +0,0693/d,

r i,max

90°
z

=120°-

A min

5.5 Tooth heights and tip diameters

5.5.1 Nomenclature
See Figure 9.

5.5.2 Dimensions
The maximum and minimum values of the tip diameter d, are given by

damax=d+1,25p - dy

1,6
da,min =d+p[1——j—d1

V4

NOTE da,min and da max can be applied arbitrarily both to the minimum and maximum gap forms, subject to
the limitations imposed on the maximum diameter by the cutter.

To facilitate the construction of the tooth gap form to a large scale, the tooth height above the pitch
polygon can be obtained from the following formulae:

By e =0,625p—0,5d + 2P

ha,min=10,5 (p - d1)

NOTE ha‘max IS related to da’max and ha,min to da’min.
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5.6 Sprocket rim profiles

5.6.1 Nomenclature
See Figure 10.

5.6.2 Dimensions

5.6.2.1 Tooth width
Tooth width dimensions are given by the following:
a) forP<12,7 mm:
1) bf1=0,93b1:h14D)  for simplex chain sprockets;
2) b1 =091b1:h14 for duplex and triplex chain sprockets;
3) br1=0,88b1:h14 for quadruplex chain wheels and above.
b) forP>12,7 mm:
1) bf1=095b1:h14 for simplex chain sprockets;
2) bf1=093b1:h14 for duplex and triplex chain sprockets;

3) The formulae given in a) for quadruplex chains and above may be used by agreement between
user and manufacturer.

5.6.2.2 Other dimensions
For all chains: by and bfz = (number of strands - 1) x p¢ + bf; (tolerance h142) on bg1)
For all chains: ry o, =p

For chain numbers 081, 083, 084 and 41: ba,nom =0,06p

For all other chains: b =0,13p

a,nom

180°
z

For chain numbers 25 and 35: dg = pcot —1,05h, — 1,00 —2r,

For all other chains: dg = pcot 180

—1,04h, — (0,76 mm)

5.7 Radial run-out

Radial run-out between the bore and root diameter shall not exceed a total indicator reading of greater
than the larger of the two following values:

(0,000 8 df+ 0,08) mm, or
0,15 mm,

up to a maximum of 0,76 mm.

1) SeeISO 286-2.
2) SeelSO 286-2.
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5.8 Axial run-out (wobble)

Axial run-out, measured with reference to the bore and the flat part of the side face of the teeth, shall
not exceed a total indicator reading of

(0,000 9 d¢+ 0,08) mm,

up to a maximum of 1,14 mm.

For fabricated (welded) sprockets, 0,25 mm is acceptable if the above formula gives smaller values.

5.9 Pitch accuracy of sprocket teeth

Pitch accuracy of sprocket teeth is important and chain manufacturers should be consulted for details.

5.10 Number of teeth
This International Standard primarily applies to a number of teeth from 9 to 150 inclusive.

The preferred numbers of teeth are 17, 19, 21, 23, 25, 38, 57, 76, 95 and 114.

5.11 Bore tolerance

Unless otherwise agreed between manufacturer and purchaser, bore tolerance shall be H83).

5.12 Marking

Sprockets shall be marked with the following:
a) manufacturer’s name or trademark;

b) number of teeth;

c) chain designation (ISO chain number and/or manufacturer’s equivalent).

3) SeeISO 286-2.
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Annex A
(normative)

Pitch circle diameters

Table A.1 gives the correct pitch circle diameters for sprockets to suit a chain of unit pitch. The pitch circle
diameters for sprockets to suit a chain of any other pitch are directly proportional to the pitch of the chain.

Table A.1 — Pitch circle diameters

Number of gl tch c1rcl:13 Number of (1;1 tch c1rcl§ Number of gl tch c1rcl§
teeth lam_ete_r, ! teeth lam.ete.r’ ! teeth larn.ete.r' !
5 for unit pitch a 5 for unit pitch a 5 for unit pitch a
mm mm mm
9 2,923 8 32 10,202 3 55 17,516 6
10 3,236 1 33 10,5201 56 17,8347
11 3,549 4 34 10,8380 57 18,1529
12 3,8637 35 11,1558 58 18,4710
13 4,178 6 36 11,4737 59 18,789 2
14 4,494 0 37 11,7916 60 19,107 3
15 4,809 7 38 12,109 6 61 19,4255
16 5,125 8 39 12,4275 62 19,743 7
17 5,442 2 40 12,7455 63 20,0619
18 5,758 8 41 13,0635 64 20,3800
19 6,075 5 42 13,3815 65 20,698 2
20 6,392 5 43 13,699 5 66 21,016 4
21 6,709 5 44 14,017 6 67 21,3346
22 7,026 6 45 14,335 6 68 21,652 8
23 7,343 9 46 14,653 7 69 219710
24 7,661 3 47 14,9717 70 22,289 2
25 79787 48 15,289 8 71 22,607 4
26 8,296 2 49 15,607 9 72 22,9256
27 8,613 8 50 15,926 0 73 23,2438
28 89314 51 16,244 1 74 23,5620
29 9,249 1 52 16,562 2 75 23,880 2
30 9,566 8 53 16,880 3 76 24,1985
31 9,884 5 54 17,198 4 77 24,516 7
a  Thisis sometimes referred to as “unit pitch circle diameter”.

24



Table A.1 (continued)

IS 2403 : 2024
ISO 606 : 2015

Pitch circle

Pitch circle

Pitch circle

Number of . Number of . Number of .
teeth diameter, d, teeth diameter, d, teeth diameter, d,
5 for unit pitch a 5 for unit pitch a 5 for unit pitch a
mm mm mm
78 24,3349 105 33,4275 132 42,0209
79 25,1531 106 33,745 8 133 42,3391
80 25,4713 107 34,0640 134 42,657 4
81 25,789 6 108 34,382 3 135 42,9757
82 26,107 8 109 34,700 6 136 43,2940
83 26,426 0 110 35,018 8 137 43,612 3
84 26,744 3 111 35,3371 138 43,930 6
85 27,0625 112 35,655 4 139 44,248 8
86 27,3807 113 35,9737 140 44,567 1
87 27,699 0 114 36,2919 141 44,885 4
88 28,017 2 115 36,610 2 142 45,203 7
89 28,3355 116 36,928 5 143 45,5220
90 28,6537 117 37,246 7 144 45,840 3
91 28,9719 118 37,5650 145 46,158 5
92 29,290 2 119 37,883 3 146 46,476 8
93 29,608 4 120 38,2016 147 46,795 1
94 29,926 7 121 38,5198 148 47113 4
95 30,2449 122 38,8381 149 47,4317
96 30,563 2 123 39,156 4 150 47,7500
97 30,8815 124 39,474 6 — —
98 31,1997 125 39,7929 — —
99 31,5180 126 40,1112 — —
100 31,836 2 127 40,429 5 — —
101 32,154 5 128 40,474 8 — —
102 32,4727 129 41,066 0 — —
103 32,7910 130 41,384 3 — —
104 33,109 3 131 41,702 6 — —

a

This is sometimes referred to as “unit pitch circle diameter”.
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See Table B.1.

Annex B
(informative)

Equivalent chain designations

Table B.1 — Equivalent chain designations

Chain pitch ISO chain number Previous ISO chain number
mm
6,35 25 04C
9,525 35 06C
12,7 40 08A
12,7 41 085
15,875 50 10A
19,05 60 12A
25,4 80 16A
31,75 100 20A
38,1 120 24A
44,45 140 28A
50,8 160 32A
57,15 180 36A
63,5 200 40A
76,2 240 48A
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Annex C
(informative)

Method of calculating chain minimum dynamic strength

C.1 “ANSI” series chain

For 41 chain only:

Fq = Ks x Aj x p(-0,0008 p)

For all other chains:

Fd = Ks X 0,118 X p(z -0,0008p)

where
Fq
Aj

Ks

p

NOTE

is the chain minimum dynamic strength at 3 x 106 cycles, in newtons (N);
is 12,01 mm? for 41 chain only;

is

— 115 N/mm?2 for 41 chain only;

— 134 N/mm? for chains up to and including 160;

— 139 N/mm?2 for chains 180 and above;

is the chain pitch, in millimetres (mm).

Constant Ks is increased from 134 N/mm?2 to 139 N/mm?2 to allow for the reduction in the test

specimen length from 5 free pitches to 3 free pitches when conducting the dynamic strength test.
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C.2 “ANSI” series heavy and extra heavy chains

b 0,5
2—0,0008 i
Fd:KSxO,118><p< P, [ Dibeary

bistandard
where

bi isthe estimated inner plate thickness given by

(b2—by)

mm;
2,11

by is the maximum width over inner link, in millimetres (mm);
b1 isthe minimum width between inner plates, in millimetres (mm);
Ks is
— 134 N/mm? for chains up to and including 160H and 160HE;
— 139 N/mm?2 for chains 180H and 180HE and above;
p isthe chain pitch, in millimetres (mm).

NOTE Constant Ks is increased from 134 N/mm?2 to 139 N/mm?2 to allow for the reduction in the test
specimen length from 5 free pitches to 3 free pitches when conducting the dynamic strength test.
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C.3 “B” series chain

Fq = K x Aj x p(- 0,000 9p)

where

A; isthe sectional area of inner plate, given by
2bi x (0,99h3 - dp) mm?2;

b; isthe estimated inner plate thickness, given by

(b2 —by)

mm ;
2,11

dp is the estimated bush diameter, given by

0,475

d
1 mm;

2

by isthe maximum width over the inner link, in millimetres (mm);
by isthe minimum width between the inner plates, in millimetres (mm);
dy is the maximum pin diameter, in millimetres (mm);
dy isthe maximum roller diameter, in millimetres (mm);
hp is the maximum inner plate depth, in millimetres (mm);
Ks is
— 134 N/mm? for chains up to and including 32B;
— 139 N/mm?2 for chains 40B and above;
p isthe chain pitch, in millimetres (mm).

NOTE Constant K is increased from 134 N/mm?2 to 139 N/mm? to allow for the reduction in the test
specimen length from 5 free pitches to 3 free pitches when conducting the dynamic strength test.
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Annex D
(informative)

Method of determining maximum test force Fy,3x when conducting
dynamic strength conformance test

D.1 General

The maximum test force Fiyx is given by

F _FdFu+[Fmin(Fu_Fd)J
max — F
u

where
Fmax is the maximum test force, in newtons (N);

Fq is the minimum dynamic strength as given in Table 1 or Table 2, in newtons (N);

Fy is the minimum tensile strength as given in Table 1 or Table 2, in newtons (N);

Fmin  is the minimum test force, in newtons (N).

D.2 Example for Chain 16B

If the chain manufacturer were to choose a minimum test force (Fpin) of 2 700 N (i.e. 4,5 % of the
minimum tensile strength according to Table 1). Then, the maximum test force Fpax would be
determined as follows:

_ FgFy +[ Foyin (Fy —Fq) |
max — F
u

and from Table 1
Fq=9530N,
Fy,=60000N, and
Fmin=2 700N,

then

_ (9530%60 000)+[2 700x(60 0009 530)]

=11800N.
max 60 000
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Annex E
(informative)

Examples of methods used to avoid an excessive increase in the
rate of stress during the tensile test

E.1 Introduction

While the following alternative methods are not universally accepted, they both give an indication as
to the rate of loading during the tensile test that could be used to avoid an excessive rate of stress being
incurred by the chain.

Please note that as these methods are only intended to be used as a guide and as such do not constitute
a mandatory requirement of ISO 606.

E.2 Method 1 (Specified in ASME B29.1)

The tensile force is slowly applied at a rate not to exceed 50.8mm/min (2.0 in/min), in a uniaxial
direction, to the ends of the chain sample.

E.3 Method 2 (Based on and conforming to ISO 6892-1:2009)

E.3.1 Procedure

The tensile force is slowly applied at a rate between 2 % Fy min / S and 4 % Fy min / S, in a uniaxial
direction, to the ends of the chain sample.

Using this method the typical length of time during which the chain is subjected to a tensile load would
be between 25 s minimum and 50 s maximum.

This method is based on the recommended rate of stress increase as outlined in ISO 6892-1:2009 for
conducting a tensile test.

For information, the above rates of testing in Method 2 were established as follows:

According to ISO 6892-1:2009 Para 10.4 Speed of tensile test a recommendation for the rate of stress
increase is given in relation to Young’s modulus E and is shown in Table E.1.

Table E.1 — Rate of stress increase

Young’s modulus E [MPa] Rate of stress increase R [MPa - s-1]
<150 000 2-20
=150 000 6- 60
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The inner plate stress for chain 08B-1 would therefore be calculated as follows:

b1 =775 mm

by =11, 30 mm

d1=8,51 mm

dy =4,45 mm

h, =11, 81 mm
bi=(b2-b1)/2,11=1,68 mm
dp =dp (d1 / d2)0475 = 6,05 mm
So1p = (h2 - dp) bj =9, 68 mm?2
Fy,=17 800N

(dF/dt) min = Rmin * So1p * 2
(dF/dt) min = 6 [MPa /5] - So1p - 2

min width between inner plates
max width over inner link

max roller diameter

max pin diameter

max inner plate depth
calculated inner plate thickness
calculated bush diameter

inner plate cross section (one IP)
minimum tensile strength

rate of force

(dF/dt) min=6 [N /(s- mm2)] - 9,68 mm2-2=116 N /s

(dF/dt) max — Rmax “Sotp- 2
(dF/dt) max = 60 [MPa /s] - So1p - 2

(dF/dt) max =60 [N /(s - mm?2)]-9,68 mm2-2=1,162N /s

E.3.2 Calculation of time

The calculation of time for the tensile test would be as follows:

Tmin = Fu / (dF/dt) max
Tmin=17 800N /1162 N /s
Tmin=15,3 s

Tmax = Fu / (dF/dt) min
Tmax=17 800N / 116 N /s

Tmax = 153 S

Now method 2 states: Speed of tensile test to be between 2 % Fy min / s and 4 % Fymin / S, which would be:

Tmax =17 800N /356 N /s=50s
Tmin=17 800N /712N /s=25s

Both Tpin and Tpax are within the ISO 6892-1 specification requirements of 15,3 s and 153 s.
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E.3.3 Procedure using older tensile test equipment

For older tensile test equipment when only certain fixtures speed v [mm / min] can be set, the following
procedure should be followed.

The fixture speed or the crosshead separation rate v [mm / min] is set such that the total testing time
falls between Tiin = 25 and Tax = 50 s.

A recommended starting point for the crosshead separation rate is
Ve =10 [mm / min]
A testing time over 50 s is not critical and provides valid breaking load test results. If the total testing

time is below 20 s (Tmin - 20 %) the measured breaking load is not valid and the test shall be repeated
with a reduced crosshead separation rate.
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Annex F
(informative)

Methods used to approximate the minimum dynamic test values
for multiplex chains

Currently there is insufficient test data available to give an exact relationship between dynamic values
of simplex chains to that of multiplex chains and as such there is no universally agreed method for
calculating this relationship. If approximate minimum dynamic strength values are required for the
duplex and triplex chains then the methods described in F.1 and F.2 could be considered:

F1 Method 1 (German origin)
Min. dynamic strength of duplex chain = 1,50 x value of corresponding simplex chain.
Min. dynamic strength of triplex chain = 1,92 x value of corresponding simplex chain.

Except for the chains shown in Table F.1.

Table F.1 — Factors for multiplex chains

Chain Duplex/simplex Triplex/simplex
06B 1,31 1,57
08B 1,33 1,62
10B 1,48 1,87
16B 1,47 1,90
20B 1,48 1,90

F2 Method 2 (US origin)

For all chain pitches, the multiplex chain would be expected to have a chain strand factor of 0,67, which
would then give:

— min. dynamic strength of duplex chain = 1,34 x value of corresponding simplex chain;
— min. dynamic strength of triplex chain = 2,01 x value of corresponding simplex chain.

The 0,67 strand factor requires that loose-fit intermediate plates have at least 80 % of the dynamic
strength of the press-fit outer plates.

NOTE Before applying any chain loadings, which are obtained from the use of either of the above two
alternative methods, obtain the advice of the chain manufacturer.
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National Annex A

(National Foreword)

A-1 BIS CERTIFICATION MARKING

The product(s) confirming to the requirements of this standard may be certified as per the conformity
assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the
Rules and Regulations frames thereunder, and the product(s) may be marked with the Standard Mark.

A-2 In compliance with ISO 2403 standards, the inclusion of various pitches, dimensions and profile
chains entails accommodating minor deviations as mutually agreed upon by manufacturers and
purchasers. ISO 2403 establishes a framework for standardizing the dimensions and characteristics of
chains, ensuring compatibility and interchangeability across different applications and industries. By
encompassing a range of pitch and profile variations, this standard enables manufacturer to meet
diverse customer specifications while maintaining essential performance and quality benchmarks.
Embracing these minor deviations as per negotiated agreements fosters flexibility and adaptability
within the chain manufacturing process, ultimately enhancing product customization and meeting
specific user requirements with precision and reliability.
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